Increased radiation sensitivity of head and neck squamous cell carcinoma with sphingosine kinase 1 inhibition.
Sphingosine kinase 1 (SphK1) is an important regulator of apoptosis, survival, and proliferation in cancer cells. SphK1 expression in head and neck squamous cell cancer (HNSCC) cell lines and tumor tissue was assessed, and the efficacy of SphK1 knockdown in increasing tumor radiosensitivity was evaluated in vitro and in vivo. Expression of SphK1 was determined by immunohistochemistry, Western blot, and real-time polymerase chain reaction (RT-PCR) in 34 prospectively collected HNSCC tumor samples. HNSCC cell lines squamous cell carcinoma (SCC)-15 and SCC-25 were treated with SphK1 inhibitor SKI-II and siRNA targeting SphK1 with and without radiation, and the cell viability was assessed. SCC-15 cells with and without transfection of SphK1 siRNA were then injected into athymic nude mice to develop tumor xenografts, and these 2 groups were further divided into 1 group that received radiation and 1 group that did not. Tumor size was measured over 18 days, when the animals were killed and the tumors were evaluated by immunohistochemistry. SphK1 is found in both HNSCC cell lines and human tumor samples, with higher expression correlated with advanced tumor stage, nodal involvement, and recurrence. In vitro, both SCC-15 and SCC-25 were found to be radioresistant; however, they were sensitized by administration of SKI-II and transfection with siRNA targeting SphK1. In vivo, SphK1-siRNA transfected xenografts were decreased in size compared with both nonradiated control and radiated control mice, whereas mice with both SphK1-siRNA and radiation treatment showed a synergistic reduction in tumor volume. Histopathologic analysis demonstrated a decreased proliferative state in SphK1-siRNA transfected tumors. SphK1 is upregulated in HNSCC, and inhibition of SphK1 sensitizes HNSCC to radiation-induced cytotoxicity.